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The Control  of s c a r l e t  Fever and i t s  
Complications,  with s p e c i a l  Reference 
to  serum Treatment.
The c o n t ro l  of s c a r l e t  f e v e r  has f o r  many
years  been one of the most d i f f i c u l t  problems which
con fron ts  the P ub lic  H ealth  a d m in is t r a to r s .
(i)
In a r e c e n t  address  to  the P ub lic  H ealth  
s e c t io n  of the  B r i t i s h  Medical A sso c ia t io n , s i r  George 
Buchanan s ta te d  t h a t  s ix  years  ago he took p a r t  in  an 
e la b o ra te  enqu iry  a t  the M in is t ry  of Health  in to  the 
e f f e c t  of i s o l a t i o n  h o s p i t a l s  on the spread  of s c a r l e t  
f e v e r .  He s t a t e s  t h a t  most of the 30,000 beds in  the  
i s o l a t i o n  h o s p i t a l s  throughout England were then  in  
use f o r  t h a t  d is e a s e ,  and doubts whether these  beds 
would have been provided u n le s s  the a u t h o r i t i e s  
be liev ed  th a t  t h e i r  p ro v is io n  would a s s i s t  in  the 
p reven tion  of s c a r l e t  f e v e r .  He proceeds to  s t a t e  th a t  
t h i s  b e l i e f  has n o t been j u s t i f i e d .  The p ro v is io n  of 
i s o l a t i o n  accomodation has no t checked the spread  of
sm-.
s c a r l e t  f e v e r ,  nor  has i t  been re sp o n s ib le  f o r  any 
diminution in  the s e v e r i t y  or  in  the m o r t a l i t y  of the 
d i s e a s e .  The only b e n e f i t  so f a r  obta ined from t h e i r  
use has been the f a c i l i t i e s  f o r  t rea tm en t  of the 
in d iv id u a l  case not  o therwise  a v a i l a b l e .  He adds t h a t  
the fu n c t io n s  of these  i n s t i t u t i o n s  should be to  supply
the  most e f f e c t iv e  t re a tm e n t ,  to  save l i f e  in  the 
in d iv id u a l  case, and by doing ev e ry th in g  p o ss ib le  
during  h o s p i t a l  trea tm en t and app ly ing  a fo llow -up 
system, to  p revent the i n v a l i d i t y  due to  n e p h r i t i s ,  
middle e a r  d ise a se  and o th e r  com plica tions . They 
a f fo rd  an in v a lu ab le  means o f  c l i n i c a l  re sea rch  on a 
la rg e  sc a le  which cannot elsewhere be ob ta ined , such 
as the  e f f e c t  of s e ra  in  the  trea tm en t of in f e c t io u s  
d is e a s e s .
During the  p as t t h i r t y  years  th e re  has been 
a s te ad y  d ec lin e  in  the m o r ta l i ty  of s c a r l e t  f e v e r ,  but 
the  inc idence  of the d isease  i s  s t i l l  very  h igh . Every 
seven years  an epidemic wave sweeps over the  community 
and p laces  a g re a t  s t r a i n  on th e  h o s p i t a l  accomodation 
of p u b lic  h e a l th  a u t h o r i t i e s .  Even although the 
m a jo r i ty  of the  cases have been f o r  the  p a s t  few years 
o f  a mild ty p e , th e re  i s  no guarantee th a t  the  in f e c t iv e  
agent may not become more v i r u l e n t ,  the case m o r ta l i ty  
aga in  r i s e  and s c a r l e t  f e v e r  demand ex tensive  h o s p i t a l  
i s o l a t i o n  and th e  use of l i n e s  of trea tm en t in  
accordance w ith  more recen t re se a rch .  While, however, 
case m o r ta l i ty  i s  an index of the  s e v e r i ty  over a 
la rg e  s e r i e s  o f  cases i t  tak es  no account of the  
s e v e r i t y  o f  the  in d iv id u a l  case .
Case m o r t a l i t i e s  and admissions 
s c a r l e t  f e v e r  1900-1929.
of
Year Admissions Case mor­ London death
t a l i t y r a te  per  1000
1900 10,343 3 •16
1905 16,958 3*3 •12
1910 8,782 2*3 •28
1915 15,197 2 *25
1920 20,821 1*1 •17
1925 10,508 1*1 •19
1928 13,065 • 6 •09
To combat any in f e c t io u s  d ise a se s  by 
s c i e n t i f i c  means, a knowledge of the l i f e  h i s t o r y  
of the in f e c t iv e  agent i s  of supreme im portance. 
True i t  i s ,  th a t  a measure of immunity to  smallpox 
i s  ob ta ined  by v a c c in a t io n  w ithout the d e f in i t e  
in f e c t iv e  agent being  known. Typhus fe v e r ,  the 
cau sa t iv e  organism of which i s  a lso  unknown, has 
been c o n t ro l le d ,  more or l e s s ,  as a r e s u l t  of the  
a p p l ic a t io n  of the  knowledge th a t  the  in f e c t iv e  
agent i s  c a r r ie d  by p e d ic u l i  and s u i t a b le  measures 
taken  to  d e s t rd y  these  p a r a s i t e s .  In the  case of 
s c a r l e t  f e v e r ,  however, u n t i l  w ith in  r e c e n t  years  
the causa l organism has been a m a tte r  of co n jec tu re
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and consequently  th e  mode of a t t a c k  a g a in s t  
in f e c t io n  has been, in  many cases , pu re ly  e m p ir ic a l .
S c a r le t  f e v e r  i s  one of th e  most v a r ia b le  
o f  the exanthem ata. I t  can assume one of th ree  
ty p e s : -  a m ild , a s e p t ic  o r  a to x ic  type ; the two l a t t e r  
forms very  o f te n  proving f a t a l  w ith in  a few days. The 
mild type can give r i s e  to  some of the most d is a b l in g  
com plications such as n e p h r i t i s ,  o t i t i s  o r  c a r d i t i s .  
Also, and of g re a t  importance to  the  community, a mild 
caseywhich i s  not diagnosed and i s o l a te d ,  may give r i s e  
to  a s e p t ic  o r  to x ic  case.
I t  w i l l  be the  purpose of t h i s  th e s i s
(1 ) .  To ske tch  the h i s t o r y  of the  d isease  and to
mention some of the  sources of in f e c t io n  with 
in d ic a t io n s  how to  a b o l ish  th e se .
(2 ) .  To d esc r ib e  some of the  e r r o r s  in  the  d iag n o s is
of the d ise a se  from my own experience and the
means of avo id ing  th e s e .
(3 ) .  To compare th e  p rogress  and com plications of
cases t r e a t e d  w ith serum, w ith the p ro g ress  and 
com plications of cases t r e a t e d  w ithout serum; 
and th e  e f f e c t  of serum on the trea tm en t of 
some of these  com plica tions .
(4 ) .  To summarise the  e f f e c t  of the  use of serum in
the  p ro p h y lax is , d iag n o s is  and trea tm en t of 
s c a r l e t  f e v e r .
When th e  d ise ase  o r ig in a te d  is  unknown*
An epidemic was described  by Thucyides about the  year
439 B*C* which occurred  in  Athens and bears a d i s t i n c t
resemblance, acco rd ing  to  M a l f a t t i ,  to  an ou tbreak  of
(?)s c a r l e t  f e v e r ,  but t h i s  acco rd ing  to  H olleston , was 
probably  typhus. I t  i s  dou b tfu l i f  H ippocrates 
recognised  th e  disease* John P h i l l i p  In g ra s s ia s  
1510-1580 was the  f i r s t  medical man who described  
s c a r l e t  f e v e r  in  the medical l i t e r a tu r e *  He was 
p ro fe s so r  of medicine a t  Haples, and in  h i s  book 
e n t i t l e d  ”De Tumoribus p r a e te r  llaturam" pub lished  in  
1553 he speaks of a d ise a se  p o p u la rly  known as r o s s a l i a  
which co n s is te d  of "numerous s p o ts ,  la rg e  and sm all, 
f i e r y  and red , of u n iv e r s a l  d i s t r i b u t i o n  so th a t  the 
whole body seems on f i r e "  and he goes on to  d i f f e r e n t i a t e  
i t  from measles* Sydenham in  t h i s  country  in  1657 f i r s t  
described  the d is e a se ,  though, c u r io u s ly  enough he did 
not describe  the  angina but he was the  f i r s t  to  c a l l  i t  
s c a r l e t  f e v e r ,  and d i f f e r e n t i a t e d  i t  from m easles.
An epidemic in  saxony a t  the end of the 18 th . cen tu ry  
c a r r ie d  o f f  40,000 in h a b i ta n ts .  Bretonneau in  the  year 
1824 experienced an epidemic a t  Tours which was a ttended  
w ith such a h igh m o r ta l i ty  th a t  he came to  regard  the 
d isease  as no l e s s  deadly  than plague, typhus or 
c h o le ra .  According to  Graves the epidemic of s c a r l e t
fe v e r  in  Dublin 1801-1804 was extrem ely  f a t a l ,  death
sometimes ta k in g  place on the  second day. The epidemics
which followed were mild u n t i l  in  the  years 1831-1834
outbreaks of s c a r l e t  f e v e r  of the  m alignant type
caused more deaths than cho lera  o r  typhus.
(*)
Dr. Cock rep o r ted  an outbreak  of s c a r l e t  f e v e r  
which occurred  in  the  is la n d  of S t .  Bartholomew in  the 
West In d ie s  in  1829 and 1830, caused by the imm igration 
of c h i ld re n  from the United s t a t e s .  I t  i s  i n t e r e s t i n g  
to  note th a t  he f i r s t  desc ribed  the appearance of the 
tongue, and a lso  th a t  a f t e r  the a r r i v a l  of th e se  
c h i ld re n  from the i s la n d  of S t .  Bartholomew on the 
a d jo in in g  i s la n d  of M ontserra t an outbreak  of s c a r l e t  
f e v e r  occurred  th e re .  He a lso  ap p rec ia ted  the  f a c t  
t h a t  cases of m alignant s c a r l e t  f e v e r  may a r i s e  from 
in f e c t io n  by a mild case .
The a s s o c ia t io n  of s t r e p to c o c c i  w ith  s c a r l e t  
f e v e r  and i t s  com plications has been recognised  fo r  a 
long tim e. L o e f f le r  in  1884 i s o l a te d  s t r e p to c o c c i  
from th ro a t  smears and suggested th a t  t h i s  was the 
e t io lo g ic  f a c t o r .  In 1885 an ou tbreak  of the d ise a se  
was t r a c e d  to  the  m ilk supp lied  by a farm in  Hendon, 
and Dr. K le in , who made the  b a c te r io lo g ic a l  
exam inations, succeeded in  i s o l a t i n g  a s tre p to c o c c u s  
from the  m ilk and an id e n t i c a l  s trep to co ccu s  from the 
p a t i e n t s .  Mervyn Gordon has more r e c e n t ly  made an
r -
in v e s t ig a t io n  in to  the  b a c te r io lo g y  of s c a r l e t  f e v e r  and
found th a t  th e re  were two groups of s t r e p to c o c c i  p re se n t ,
one id e n t i c a l  w ith  the s trep to co cc u s  pyogenes and a second
s trep to co ccu s  which had d i s t i n c t  c u l tu r a l  c h a ra c te r s ,  such
as the c l o t t i n g  of m ilk in  t h a t  medium and i t s  conglomeration
in  bro th  media. This he c a l l e d  the s t rep tococcus  s c a r l a t i n a e
or conglomerata. Dohle a lso  re p o r te d  the presence of a
s p i r i l lu m  in  the  blood.
&Dr. M allory of Boston C ity  H o sp ita l  d escr ib ed  a 
body which was s i t u a te d  between the c e l l s  of the  rfcte mucosum. 
This body has an amoeboid shape and some of the  bodies 
described  have a s t e l l a t e  appearance reminding one of some 
of the  s ta g e s  in  the l i f e  h i s t o r y  of the m a la r ia l  p a r a s i t e .  
Other i n t r a c e l l u l a r  bodies have been described  by o th e r  
a u t h o r i t i e s .  Amato d id  s e v e ra l  in o c u la t io n  experim ents on 
apes which r e s u l te d  in  a m odified form of the  d ise ase  
developing in  th ese  an im als, n o tw ith s tan d in g  th ese  
o b se rv a tio n s  and rese a rch es  the  a s s o c ia t io n  of the  
s t r e p to c o c c i  w ith s c a r l e t  f e v e r  as  a prim ary e n t i t y  has 
f o r  long been a m a tte r  of doubt. In  1905 Jochman published  
a c a re fu l  a r t i c l e  weighing the evidence f o r  the claim  of 
the s tre p to co cc u s  to  be the  prim ary cause of s c a r l e t  f e v e r ,  
and concludes t h a t  "S trep to c o cc i  a re  indeed the  most common, 
and indeed the  most dangerous agen ts  o f  the secondary 
in f e c t io n s  and com plications of the  d is e a se ,  but a re  no t 
th e  t ru e  cau sa tiv e  organism of s c a r l e t  f e v e r " .
This dictum was alm ost u n iv e r s a l ly  c re d i te d  
when I  commenced work in  the  in f e c t io u s  d ise ase s  
h o s p i t a l s  in  1920, hut w ith in  re ce n t  y e a rs ,  the  l a s t  e ig h t  
years  to  he p r e c i s e ,  the t r u t h  of i t  has been t e s te d  
ag a in , and the  rece n t  works of Drs. George and Gladys 
Dick in  1923-1924 has p r a c t i c a l l y  proved th a t  a ^
s trep to co cc u s  i s  the  cau sa l organism. In 1923 Dr. and 
Mrs. Dick succeeded in  producing s c a r l e t  f e v e r  in  human 
v o lu n te e rs  by swabbing the naso-pharynx w ith  haem olytic 
s t r e p to c o c c i  ob ta ined  from the  pus in  a f in g e r  of a 
nurse who was s u f f e r in g  from s c a r l e t  f e v e r .  This 
s trep to co cc u s  has the p ro p e r ty  of causing  haemolysis 
in  red  blood co rp u sc le s .  They then c u l t iv a te d  t h i s  
organism, ob ta ined  a so lu b le  to x ic  f i l t r a t e ,  and by 
in j e c t in g  *1 or *2 of a 1 in  1,000 d i lu t io n  determined 
the s u s c e p t i b i l i t y  or  n o n - s u s c e p t ib i l i t y  to  s c a r l e t  
f e v e r .  This r e a c t io n  i s  now known as the Dick r e a c t io n .
I  have t e s te d  s e v e ra l  hundred cases of s c a r l e t  f e v e r  
in  the conva lescen t s tag e  of the d ise ase  and have found 
th a t  the  m a jo r i ty  of such cases have been Dick n eg a tiv e  
in  t h e i r  r e a c t io n .  A few cases  however, remain Dick 
p o s i t iv e .  These cases have probably  no t produced 
s u f f i c i e n t  immunity or  may have been in fe c te d  by a 
d i f f e r e n t  s t r a i n  of s t r e p to c o c c i  as i t  has been
dem onstrated th a t  th e re  a re  fo u r  s e ro lo g ic a l  groups 
of s c a r l e t  f e v e r  s t r e p to c o c c i  which may produce 
vary ing  amounts of immunity. I  have a lso  used the 
t e s t  in  a ward of conva lescen t c h i ld re n  in  which 
s c a r l e t  f e v e r  has occurred and have been ab le  to  
seg rega te  the  s u s c e p t ib le  c h i ld re n .  The re a c t io n  i s  
analogous to  th a t  of the seh ick  t e s t  f o r  d ip h th e r ia ;  
i t  d i f f e r s  from i t  in  a few d e t a i l s  c h ie f ly  in  th a t  
the r e a c t io n  i s ,  in  a s u s c e p t ib le  in d iv id u a l ,  a t  i t s  
maximum w ith in  s ix  hours , whereas the  r e a c t io n  to  the 
Schick t e s t  i s  o f te n  no t a t  i t s  maximum u n t i l  the 
t h i r t y - s i x t h  hour. A c o n tro l  t e s t  w ith  hea ted  to x in  
i s  done on the  opposite  arm.
s c a r l e t  f e v e r  i s  i n t e r e s t i n g ,  a lthough he does no t 
conclude th a t  the d isease  i s  due to  the  s trep to co cc u s  
haem oly ticus. He in je c te d  a s e r i e s  of monkeys w ith  
the s trep to co cc u s  haem olyticus and found th a t  by the  
in trad e rm a l in je c t io n  of serum obtained  from th e se  
monkeys he was ab le  to  blanch the  rash  in  s c a r l e t  f e v e r .  
This r e a c t io n ,  known as  the  s c h u l tz  Charlton re a c t io n  
i s  co r ro b o ra t iv e  evidence of th e  f a c t  th a t  the  d isease  
i s  due to  s t r e p to c o c c i .  We have made use of t h i s  t e s t  
a t  t h i s  h o s p i t a l  in  many cases of d oub tfu l erythem ata
The work of Dr# W. M air on the a e t io lo g y  of
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and in  a l a t e r  p a r t  of t h i s  paper I s h a l l  r e f e r  to  
the use of t h i s  t e s t  in d ia g n o s is .  One of h is  
penultimate remarks however, i s  worthy of quo ta t ion  
with regard to  the s c h u l tz  Charl ton r e a c t io n  in  
s c a r l e t  f e v e r ,  "The conclusion t h a t  s e ra  which are  
capable of b lanching  the rash  of s c a r l e t  f e v e r  can be 
produced in monkeys by the i n j e c t i o n  of haemolytic 
s t r e p to c o c c i  i s  in agreement with the work of Dochez 
and the Dicks in America, and of MacConkey and O'Brien 
in  t h i s  country .  These workers have prepared s e ra  in  
horses  by the i n j e c t io n  of c u l tu re s  or  of c u l tu re  
f i l t r a t e s  of haemolytic s t r e p t o c o c c i .  These se ra  possess 
the p roper ty  of b lanching  the rash  and are now being 
t r i e d  f o r  t h e i r  t h e r a p e u t i c  e f f e c t  in s c a r l e t  f e v e r " .
The serum trea tm en t  of s c a r l e t  f e v e r  has 
come in to  gene ra l  use f o r  the t rea tm en t  of the toxaemia 
of s c a r l e t  f e v e r ,  and I s h a l l  show from the records  
of cases which have come under my care t h a t  the serum 
quick ly  reduces the tem pera tu re ,  causes the rash  to  
fade more r a p id ly ,  and i f  given a t  the onset of the 
i l l n e s s ,  renders  the p a t i e n t  l e s s  l i a b l e  to  com plica t ions ,  
e s p e c i a l l y  to  the s e p t i c  com plications such as a d e n i t i s  
and a r t h r i t i s .
S p e c i f i c  a g g lu t in in s  are  found in  the  serum 
of conva lescen ts ,  e s p e c i a l l y  i f  t h i s  i s  concen tra ted .
/ /
I f  these  claim s or even a m a jo r i ty  of them
are accep ted , th e re  appears to  be no doubt th a t  s c a r l e t  
f e v e r  i s  due to  a s p e c i f i c  haem olytic s trep tococcus*
the d i s t r i b u t io n  of a r t i c l e s  which have been in  co n tac t 
w ith  an in fe c te d  person and have become contaminated 
by the in fe c t io u s  d ischarges  from the nose, ea r^ o r  sk in .  
The commonest a r t i c l e s  a re  c lo th e s ,  l e t t e r s  and books. 
Domestic animals may a lso  spread in f e c t io n .  A r t ic le s  
of food may become contam inated, and of th ese  the most 
cu lpable  i s  m ilk . Missed and unrecognised  cases , 
e s p e c i a l ly  when th ey  are  s u f f e r in g  from a mucous 
d ischarge  from the nose o r  th r o a t  a re  the most 
dangerous c a r r i e r s  of in f e c t io n .
of the s t a t e  of P ub lic  H ealth  i l l u s t r a t e s  the  spread 
of in f e c t io n  by missed cases handling^and so in f e c t in g  
m ilk . The Medical O f f ic e r  of H ealth  of the  Lymm Urban 
D i s t r i c t  informed the M in is try  in h i s  weekly r e tu rn  of 
in f e c t io u s  d ise a se s  th a t  about 40 cases of acute  
t o n s i l l a r  and pharyngeal inflam mation had occurred in  
h is  d i s t r i c t ,  and on the 17 th . September 1923 
D r.P .O .S tock, a Medical O f f ic e r  of the M in is try ,  made 
in q u iry  in to  the c ircum stances of t h i s  ou tbreak . P r io r
The in f e c t io n  of s c a r l e t  f e v e r  i s  spread by
One epidemic r e p o r  in  the  annual r e p o r t
-to  the outbreak  the d i s t r i c t  had heen a p p a re n tly  f ree  
from in f e c t io u s  d is e a s e .  When Dr. s to c k  a r r iv e d  in  the 
d i s t r i c t  no complete l i s t  of the  p a t ie n t s  was a v a i la b le ,  
but as soon as a p re l im in a ry  one could be prepared 
i t  was found th a t  some 45 cases had occurred  between 
4 th .  August and 15 th . September. As many of these  
p a t i e n t s  had only s u f fe re d  from a mild a t t a c k  and did 
no t p re se n t ty p ic a l  symptoms, the  i l l n e s s  had been 
regarded by the Medical O ff ic e r  of H ealth  as acu te  
t o n s i l l a r  and pharyngeal inflam m ation. On 12th .
September however, the County Medical O f f ic e r  of H ealth  
of Cheshire v i s i t e d  the d i s t r i c t ,  and in  a l e t t e r  to  
the M in is try  dated 13 th . September he expressed  the 
opin ion  th a t  the p a t ie n t s  he had seen were a l l  s u f f e r in g  
from s c a r l e t  fever* F u r th e r  e n q u ir ie s  showed th a t  a l l  
the persons a f f e c te d  had obta ined  m ilk  from a c e r t a in  
d e a le r  who purchased the whole of h i s  supply from a 
farm on the o u t s k i r t s  of Lymm. When t h i s  farm was v i s i t e d  
fo u r  cases of s c a r l e t  f e v e r  in  d i f f e r e n t  s ta g es  of the 
d ise a se  were found, and, as the farm er dec lined  to  comply 
w ith  the i n s t r u c t io n s  of the Medical O ff ic e r  of H ealth  
s te p s  were taken to  o b ta in  the n ecessary  m a g i s t r a t e 's  
o rd e r  f o r  s topp ing  the  m ilk  supply . Warning n o t ic e s  were 
a ls o  issued  to  the  p u b lic ,  n o t i fy in g  the  p revalence of 
s c a r l e t  f e v e r  and recommending th a t  a l l  m ilk should be
/$ .
"boiled before  comsumption.
One of the c h ie f  causes of the  spread  of the 
d ise a se  i s  the presence of mild ambulant ca ses .  How 
o f te n  in  p ra c t ic e  i s  one to ld  th a t  a c h i ld  has only  a 
"stomach rash" o r  has had "a s l i g h t  so re  th r o a t  which 
c lea red  up in  a few days". There can be no doubt th a t  
these  unrecognised  cases a re  the g r e a t e s t  c a r r i e r s  of 
in f e c t io n .  The m a tte r  might deserve l e s s  c o n s id e ra t io n ,  
but co n s id er in g  th a t  the  m ild es t  case may produce a 
v i r u l e n t  and perhaps a f a t a l  form in  an o th e r  in d iv id u a l ,  
we must e x e r t  every  e f f o r t  to  preven t the spread of 
the d ise ase  by the e a r ly  and accu ra te  d iag n o s is  o f  such 
mild ca ses .
I t  i s  my experience th a t  school c losu re  has 
a m odifying in f lu en ce  on the  inc idence  of the d ise ase  
among c h i ld re n ,  and th a t  when the c h i ld re n  r e tu rn  to  
school the  number of s c a r l e t  f e v e r  oases r a p id ly  
in c re a se .
This i s  presumptive evidence th a t  the 
ag g reg a tio n  of s u s c e p t ib le  in d iv id u a ls  i s  an im portant 
f a c t o r  in  the  spread  of th e  d is e a s e .  The school 
m edical o f f i c e r  can here he lp  in  the p reven tion  of the  
d ise a se  by the  e a r ly  d iag n o sis  and i s o l a t i o n  of mild 
cases of s c a r l e t  f e v e r ,  by t e s t i n g  the s u s c e p t i b i l i t y
/ z / .
of co n tac ts  to  s c a r l e t  f e v e r  by means of the  Dick t e s t ,  
and by e a r ly  trea tm en t and i s o l a t i o n  i f  necessa ry  of 
a l l  cases who show any s igns  of naso-pharyngeal 
inflam m ation.
In fe c t io u s  d ise a se s  h o s p i t a l s  are  o f ten  
c r i t i c i s e d  ad v e rs ly ,  and blamed on account of r e tu rn  
cases which a re  a source of renewed in f e c t io n .  On 
examining the s t a t i s t i c s  of t h i s  h o s p i t a l ,  which f o r  
the p as t  year has t r e a t e d  both acu te  and convalescent 
ca ses , I f in d  th a t  out of 6,265 d isch arg es  th e re  were 
142 r e tu rn  cases , an i n f e c t i v i t y  r a te  of 2*26$.
The in t e r v a l  th a t  e lapsed  between the d ischarge  of the  
in f e c t in g  case and the  r e tu rn  case was one week in  
f i f t y - o n e  cases , two weeks in  f i f ty - s e v e n  oases and the  
rem ainder during  the  t h i r d  and fo u r th  weeks. In  the 
m a jo r i ty  of these  in f e c t in g  oases a h i s t o r y  i s  given 
th a t  the p a t i e n t  a f t e r  d ischarge  developed a d ischarge  
from the nose or  from the e a r .  This d ischarge  may have 
contained the  s trep to co cc u s  haem olyticus and have 
in fe c te d  the r e tu rn  case . Great care and freq u en t 
exam ination of the naso-pharynx i s  n ecessary  p r io r  to  
the  d ischarge  of a p a t i e n t  a f t e r  s c a r l e t  f e v e r ,  and the  
s l i g h t e s t  in d ic a t io n  of n a sa l  c a ta r rh  should be an 
in d ic a t io n  f o r  f u r t h e r  i s o l a t i o n .  On the  o th e r  hand many
/f.
r e tu rn  cases a re  undoubtedly  due to  in e f f e c t iv e  or 
i n e f f i c i e n t  home d i s i n f e c t i o n  of a r t i c l e s  which have 
been used by the p a t i e n t  p r io r  to  h o s p i t a l i s a t i o n ,  or 
to  some new source of in f e c t io n .
The old recogn ised  method of i s o l a t i n g  a 
case u n t i l  a l l  desquamation had e n t i r e l y  ceased hasin
now, in  most ca ses , been abandoned. Dr. Moore of 
H uddersf ie ld  held  th a t  desquamation was no t due to  
the s p e c i f i c  organism of s c a r l e t  f e v e r .  Desquamation 
occurs in  o th e r  d is e a s e s ,  such as measles and 
e ry s ip e la s  and a lso  in  some forms of eczema, and is^ 
in  a l l  p ro b ab il i ty ^ d u e  to  hyperaemia of the sk in .  
T h e o r e t ic a l ly ,  the e x f o l ia te d  epiderm is i f  contaminated 
by d isc h a rg es ,  e i t h e r  n a s a l  o r  a u r a l ,  and in h a led  by 
a s u s c e p t ib le  in d iv id u a l  could cause s c a r l e t  f e v e r ,  
and consequently  the g r e a t e s t  care and thoroughness 
should be employed in  the  a b lu t io n s  o f  p a t ie n t s  p r io r  
to  d ischarge  from an in f e c t io u s  d is e a se s  h o s p i t a l .
In p ra c t ic e  however, I  have found th a t  no r e tu r n  case 
has been a sc r ib e d  to  desquamation alone and th a t  the  
in f e c t iv e  agent i s  u s u a l ly  p resen t in  a n a sa l  o r  
a u r a l  d isc h a rg e .
A ty p ic a l  case of s c a r l e t  f e v e r  p re se n ts  
few d i f f i c u l t i e s  to  the d ia g n o s t ic ia n .  The i n i t i a l
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vom iting, and headache, the rash  w ith  py rex ia , the 
f a u c i a l  i n j e c t io n  and exudate on the t o n s i l s ,  and the 
s t a t e  of the tongue a l l  combine to  give a c l i n i c a l  
p ic tu re  which can h a rd ly  be m istaken; but such a 
combination of symptoms and s ig n s  i s  o f ten  a b se n t .  
F re q u en tly  the rash  i s  ve ry  t r a n s i e n t ,  d isa p p ea r in g  
w ith in  a few hours* The pyrex ia  may be s l i g h t  o r  the 
tem perature may be normal, and the  f a u c ia l  co n d itio n  
may only c o n s is t  of a s l i g h t  i n j e c t i o n .  In s e v e ra l  
outbreaks of s c a r l e t  fe v e r  in  my d ip h th e r ia  wards I 
have from time to  time n o tic e d  th a t  s e v e ra l  cases of 
t o n s i l l i t i s  have preceded and accompanied outbreaks of
Uo).
s c a r l e t  f e v e r .  In  a re c e n t  paper on acu te  t o n s i l l i t i s  
and some of i t s  sequelae  Drs. Glover and G r i f f i t h  
s t a t e  th a t  "Epidemic t o n s i l l i t i s  w ithout a rash  i s  
g e n e ra l ly  a t t r i b u t e d  to  s t r a i n s  belonging to  a 
heterogenous group of haem olytic s t r e p to c o c c i  and 
th a t  th e se  s t r a i n s  cause s c a r l a t i n a  when t h e i r  to x ig e n ic  
powers are  s u f f i c i e n t l y  high  to  overcome the a n t i t o x i c  
immunity of the person a t ta c k e d " .
This dictum from the b a c te r io lo g ic a l  s ta n d p o in t ,  ex p la in s  
in  a measure^the synchronous outbreaks of t o n s i l l i t i s  
and s c a r l e t  f e v e r  which I  have experienced  from time 
to  tim e.
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In  the  r e p o r t  f o r  1928, the M etropo litan  
Asylums Board give an i n t e r e s t i n g  ta b le  in  which a re  
summarised the  e r r o r s  in  d ia g n o s is  f o r  v a r io u s  
in f e c t io u s  d ise a se s  and I  s h a l l  quote these  f o r  
s c a r l e t  f e v e r .  Out of 13,065 cases adm itted  c e r t i f i e d  
as s c a r l e t  f e v e r  th e re  were 323 cases whose d iagnosis  
had to  be rev ise d ,  g iv in g  an e r r o r  r a te  of 2*47$, and 
i t  i s  of i n t e r e s t  to  note  th a t
7 cases of  s c a r l e t  fe v e r  were wrongly diagnosed as
cases of cerebro  s p in a l  m e n in g it is ,
6 cases of s c a r l e t  f e v e r  were wrongly diagnosed as
cases of chicken pox,
31 cases of s c a r l e t  f e v e r  were wrongly diagnosed as
cases of d ip h th e r ia ,
3 cases of s c a r l e t  f e v e r  were wrongly diagnosed as
cases of e n t e r i c ,
194 cases o f s c a r l e t  f e v e r  were wrongly diagnosed as
cases of m easles,
3 cases of s c a r l e t  f e v e r  were wrongly diagnosed as
cases of p u e rp e ra l  f e v e r ,
5 cases of s c a r l e t  f e v e r  were wrongly diagnosed as
cases of whooping cough,
so t h a t  th e re  are  many p i t f a l l s  in  the d iagnos is  of 
s c a r l e t  f e v e r .
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Many of the prodromal rashes of measles
or chicken pox might be m istaken fo r  the rash  of
s c a r l e t  f e v e r .  There a re  a lso  many drug and serum
rashes which s im ula te  the  ra sh , so th a t  the whole
c l i n i c a l  h i s t o r y  must be gone in to  c a re fu l ly .
At t h i s  h o s p i t a l  I have found the s e h u l tz  C harlton
r e a c t io n  of g re a t  value in  a r r i v in g  a t  a d iagnosis
in  doub tfu l cases and I s h a l l  quote a few of the
cases in  which i t  has proved i t s e l f  of v a lu e .
(l).D .M . a nurse a t  t h i s  h o s p i t a l ,  was adm itted  with 
a sore th r o a t  on the 11th. May 1929. Her 
tem perature was normal, but on the 12th . May 
she developed an erythema which was punctate  
in  c h a ra c te r  in  the upper e x t re m it ie s  but was 
p apu la r  on the back. There was very  l i t t l e  
f a u c ia l  i n j e c t io n .  The S chu ltz  Charlton 
r e a c t io n  was done and the rash  around the 
i n je c t io n  was blanched. This confirmed the 
d iag n o sis  of s c a r l e t  f e v e r .
f 2 ) .T • T5• M• aged 4 y e a rs ,  was adm itted  with s c a r l e t  f e v e r  
on the 17 th . May 1930. She had a tem perature 
of 100° and th e re  was a ve ry  f a i n t  erythema and 
s l i g h t  f a u c i a l  in je c t io n .  She^desquamated on 
the 20th. May. An erythema of doub tfu l 
o r ig in  was observed on the 6 th . June, and 
the S chu ltz  C harlton  r e a c t io n  was done but 
proved n e g a t iv e ,  so th a t  we concluded th a t  
the erythema was not due to  a re lap se  of s c a r l e t  
f e v e r .
(3).K.M. aged 5 y e a rs ,  was adm itted  on the 5 th .  Ju ly  1930 
w ith  a h i s t o r y  of headache and d ia r rh o e a ,  she 
had a b lo tch y  rash  on h e r  chest on ad m iss io n ,b u t 
h e r  tem perature  was normal and h e r  fauces were 
c lean , she was adm itted  to  a s c a r l e t  f e v e r  ward.
On the 17th . Ju ly  she developed a puncta te  rash  on t  
chest and th e re  was f a u c ia l  i n j e c t io n .  A S ch u ltz
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Charlton r e a c t io n  was done and was p o s i t iv e  
and a d ia g n o s is  of s c a r l e t  f e v e r  a r r iv e d  a t .  
During h e r  convalescence she had ano ther  
a t t a c k  of e n t e r i t i s  w ith  a b lo tch y  erythema 
which was of s im i l a r  c h a ra c te r  to  the rash  
on admission#
(4).F,W .B. aged 4 y e a rs ,  was adm itted  on the 13 th . June 
1930 w ith  a d iag n o s is  o f  s c a r l e t  f e v e r .  The 
rash  was described  as "A somewhat d i s c re te  
punctate  erythema on the  tru n k , upper arms 
and th ig h s ” . Her tem perature  was normal the 
fo llow ing  day and th e re  was no f a u c i a l  
in je c t io n #  A S chu ltz  C harlton  re a c t io n  was 
done but th e re  was no b lanch ing  of the 
erythema*. The fo llow ing  day the rash  faded , 
The subsequent h i s t o r y  d id  no t in d ic a te  th a t  
the case had been one of s c a r l e t  f e v e r  and 
agreed w ith the r e s u l t  of the  S chu ltz  C harlton  
r e a c t io n .
( 5 ) .A.M. aged 18, a ward maid, was adm itted  w ith a 
sore  th r o a t  and a f a i n t  rash  on the trunk*,
She had ju s t  jo ined  the s t a f f  and had 
r e c e n t ly  been v a c c in a te d .  Her tem perature  
was 99° and th e re  was v ery  l i t t l e  f a u c ia l  
i n j e c t io n .  The d iag n o sis  was a m a tte r  of 
doubt. The s c h u l tz  C harlton  r e a c t io n  was 
done and was p o s i t iv e ,  and the d iag n o s is  
of s c a r l e t  f e v e r  was made, w ith in  a few 
days of the d isappearance of the ra sh  she 
desquamated and h e r  f u r th e r  p rogress  was 
t h a t  of a mild case of s c a r l e t  f e v e r .
I cons ider  th a t  the s c h u l tz  C harlton  r e a c t io n  
i s  an a id  in  the d iag n o s is  of mild cases with i n d e f in i t e  
r a sh e s ,  and in  cases of erythema not due to  the 
s trep to c o c c u s  haem oly ticus, but to  o th e r  causes such as 
the a d m in is t r a t io n  of drugs or serum, which might 
s im ula te  s c a r l a t i n a .
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I  have r e c e n t ly  examined the reco rds of
cases of s c a r l e t  f e v e r  of t h i s  h o s p i t a l  and in  o rder  
to  ev a lu a te  the use of serum in  the  trea tm en t of 
s c a r l e t  f e v e r  and i t s  va lue  in  the  p reven tion  of the 
com plications of s c a r l a t i n a ,  I  have made a comparison 
between the r e s u l t s  of the serum trea tm en t in  312 cases 
which were given serum, and 4990 cases which had no t 
been so t r e a te d .  I s h a l l  draw a t t e n t io n  to  the e f f e c t  
of serum on some of the  s a l i e n t  f e a tu r e s  of the  d is e a s e ,  
such as the e f f e c t  in  le n g th  of p y rex ia , period  of ra sh ,  
and on the occurrence of com plica tions .
a m a tte r  of im portance. At t h i s  h o s p i t a l ,  the ro u tin e  
method has been by the  in tram u scu la r  ro u te ,  and I  have 
had no alarm ing serum re a c t io n s  by t h i s  method. The 
amount of serum given was u s u a l ly  2 0 c .c .  to  4 0 c .c .  of 
Burroughs Wellcome*s a n t i s c a r l a t i n a l  serum and the 
group of muscles s e le c te d  was u s u a l ly  the muscles of the 
th igh  by the fa sc i i  a t a .
the in travenous method of a d m in is t ra t io n  of the serum 
and re p o r ts  e x c e l le n t  r e s u l t s ,  bu t the serum re a c t io n s  
have been in  many cases of an alarm ing c h a ra c te r ;  
r ig o r s  have occurred  w ith in  one hour of a d m in is t r a t io n ,
The method of a d m in is t ra t io n  of the serum i s
Dr. Banks of L e ic e s te r  C ity  H o sp ita l  has used
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the tem perature  has reached 107°, the co lour  has become 
poor and the  pulse rapid* He r e p o r ts  one f a t a l  case*
I have heard  of a s im i la r  occurrence where the  serum 
was used f o r  sep ticaem ia  in  one case in  p r iv a te  p rac tice*  
So a r le t  f e v e r  t rea tm en t w ith  serum - 312 cases .
Average p eriod  of pyrex ia  .....................   2*96 days
D uration of rash  ...................... ................... .. 2*66 "
29 cases developed o t i t i s  percen tage 9«29
23 " " a d e n i t i s  " 7*37
6 ” " a r t h r i t i s  Tt 1*92
11 " ,T album inuria  " 3*52
4 " " n e p h r i t i s  ” 1*28
17 ,T H r h i n i t i s  " 5*44
1 " " re la p se  " *32
1 " " e n d o c a rd i t i s  " *32
4 " " t o n s i l l i t i s  " 1*28
S c a r le t  f e v e r  trea tm en t w ithout serum - 4,990 cases .
Average period  of py rex ia   ...............    4*88 days
Duration of rash  • . . « • • • • • • • • • • « • • • • • • • • . .  3*88 ”
534 cases developed o t i t i s  percentage 10#7
498 " ” a d e n i t i s  " 9*97
105 " " a r t h r i t i s  " 2*1
290 " " a lbum inuria  ” 5*81
98 " " n e p h r i t i s  " 1*96
252 " " r h i n i t i s  " 5*04
135 " M re la p se  " 2*7
19 " n e n d o c a rd i t is  " *38
37 " " t o n s i l l i t i s  " *74
The p y re x ia l  period  of a case of moderate 
s e v e r i ty  of s c a r l e t  f e v e r  i s  from th ree  to  f iv e  days. 
As a r u le ,  a f t e r  the a d m in is t ra t io n  of serum, the
S J t.
pyrex ia  l a s t s  tw enty fo u r  hours and the  tem perature 
subsides  o f ten  from 104° to  98° w ith dram atic c e le r i ty *  
The average p y rex ia l  period  of 312 cases t r e a t e d  w ith  
serum was 2*96 days, whereas th a t  of th e  c o n tro l  cases 
was 4*88 days, and in  my opin ion  the c o n tro l  cases 
were u s u a l ly  of a m ild e r  ty p e . The pu lse  r a te  was 
a lso  l e s s ,  the toxaemia was le ssen ed  and the  f a u c ia l  
co n d it io n  was g r e a t ly  am elio ra ted . The rash  in 
s c a r l a t i n a  i s  a f a i r  index of the s e v e r i ty  of the 
a t t a c k ,  and t h i s  as  a ru le  faded e a r l i e r  in  the serum 
cases than in  the c o n tro l  cases , the average d u ra t io n  
o f the  rash  in  the serum cases being 2*66 days, t h a t  
in  the  c o n tro l  being 3*88 days.
The incidence o f  com plications in  s c a r l e t  
f e v e r  i s  one of the  most im portant f e a tu r e s  of the 
d is e a s e .  True i t  i s ,  t h a t  p a t i e n t s  d ie  e a r ly  from a 
sep ticaem ia  due to  an overwhelming in f e c t io n  of a 
v i r u le n t  type , bu t in these  days when the  in f e c t io n  
i s  of a m ilder ty p e ,a  u s e fu l  index of the  use of a 
s p e c ia l  form of trea tm en t would be the  e f f e c t  of t h a t  
t rea tm en t in  the  ^ i jv e n t io n  of com plica tions .
Goodall, in  a rece n t  c l i n i c a l  s t a t i s t i c a l  
s tudy  of s c a r l e t  f e v e r ,  g ives a ta b le  of the inc idence 
o f com plications in  s c a r l e t  f e v e r  which i s  of i n t e r e s t
3 $.
as i t  i s  a s tudy  of the d isease  p r io r  to  the  use of 
serum during  the p eriod  1895-1914. He s t a t e s  t h a t  out 
of 21,290 p a t i e n t s ,  8,776 had com plications and 12,514 
had no com plica tions . These com plications he ta b u la te s  
th u s : -
Complication. Percentage of t o t a l  cases
of s c a r l e t  fe v e r .
O t i t i s     ............. .. 11
Albuminuria .................... 6%
A d e n i t i s .   ......... ..................... .. 6 fo
A d en it is  suppura tive  1*7fo
N e p h r it is   .................................   • • • 4*2$
Rheumatism. .................... .. l * 9 j o
T o n s i l l i t i s ....................................................... 1-8$
S to m a t i t i s   ........... .......................... •Qf
Relapse ......... .. .................... • 8>,:
E n d o c a rd i t i s .......................• • • « • ........... • • • • • • •  «2 fc
In my s e r i e s  of cases which was much sm a lle r  
than G ooda ll 's  I have found th a t  o t i t i s  in  both groups 
of cases was the most common com plica tion . In the  cases 
t r e a t e d  w ith serum the number was sm a lle r  than in  t h a t  
of the c o n tro l  s e r i e s .  In  my s e r i e s  of cases t r e a te d  
w ith serum th e re  were 9*29^ cases of o t i t i s  while in  
the c o n tro l  s e r i e s  the  percentage of cases was 10*7.
This i s  a n a tu ra l  sequel to  the o b se rv a tio n  
made in  a p revious paragraph th a t  serum dim in ishes the  
s e v e r i ty  and am e lio ra te s  the f a u c ia l  involvement.
O t i t i s  i s  caused by the passage of in f e c t io n  through
the  eu s tac h ian  tube from the p o s te r io r  pharynx to  the 
middle e a r .
of acqu ired  deafness fo llow s s c a r l e t  f e v e r ,  so th a t  we 
can c o n f id e n t ly  a n t i c i p a t e  a g re a t  d im inution  in  t h i s  
d i s a b i l i t y  by the  e a r ly  use of serum in  s c a r l e t  f e v e r .
prolonged res idence  in  f e v e r  h o s p i t a l s .  In  some cases 
a p a t i e n t  i s  d e ta in ed  f o r  100 days on account of 
o to rrhoea  so th a t  the  p reven tion  of t h i s  com plication  
would be of g re a t  economic advantage to  the community.
O t i t i s  i s  more common in  w in te r  than in  summer 
and i s  more p rev a len t  in  young c h i ld re n  than  in a d u l t s .
The e a r ly  symptoms of o t i t i s  a re  pain  over 
the a f f e c te d  e a r  and a r i s e  of tem pera tu re . This pain  
in  in f a n ts  may sim ula te  meningeal p a in .  An e a r ly  
exam ination of the  tympanic membrane i s  in d ic a te d ,  and 
i f  the drumhead i s  found to  be in je c te d  o r  bu lg ing  an 
e a r ly  p a ra c e n te s is  should be done. This r e l ie v e s  
te n s io n  and perm its f r e e  drainage of the  inflammatory 
p roducts , a c a rd in a l  law in  s u rg ic a l  techn ique . This 
t re a tm e n t ,  fo llow ed by the use of a n t i s e p t i c  hygroscopic 
drops and the  thorough dry ing  out of the  meatus w i l l  in  
many oases p reven t ex tension  of the  process of
R o lle s to n , quoting  Y earsley , s t a t e s  th a t  34Jo
Otorrhoea i s  one of the c h ie f  causes of
inflammation and le ad  to  h e a l in g  of the membrane and 
r e s to r a t io n  of fu n c t io n .
F re q u en tly  in  the course of o t i t i s ,  oedema 
and redness develop over the m asto id , and in  a few 
cases in  f ro n t  of the m asto id , owing to  the arrangement 
of the temporal f a s c i a .  In  such cases i t  has been the 
p ra c t ic e  a t  t h i s  h o s p i t a l  to  do a Wilde*s in c is io n .
This c o n s is ts  of an in c is io n  down to  the bone and a
s t r ip p in g  of the periosteum . This simple opera tive  
procedure has in  many cases been s u c c e s s fu l ,  the oedema 
has subsided , the tem perature has come down to normal, 
the p a t ie n t  making a complete recovery  and the dangers 
of a r a d ic a l  mastoid o p era t io n  have been a v e r te d .  I f  the 
tem perature does not su b s id e , or i f  th e re  i s  de lay  in  the 
h e a l in g  of the in c is io n  from the presence of necrosed bone, 
the r a d ic a l  op era tio n  should be adv ised .
(1)*S.B.S« aged 7 y ea rs ,  was adm itted  on the 5 th . Dec. 1930 
with a m oderately  severe a t t a c k  of s c a r l e t  fe v e r .  
On the 12 th . Dec. she developed a tem perature
of 102° and r ig h t  o ta lg ia .  The c e rv ic a l  glands
were en la rg ed . The tympanic membrane was found to 
be red , congested and bu lg ing . A p a ra c e n te s is  was 
done under a gen e ra l a n a e s th e t ic  on Dec. 22nd. and 
the tem perature  f e l l  to  normal. On the 24 th . Jan. 
1931 she developed oedema over the l e f t  m astoid 
and in  f r o n t  of the a u r i c l e  w ith  o to rrh o ea .
A Wilde*s in c is io n  was done on the 2nd. Feb.
The tem perature  f e l l  to  normal and the oedema 
subsided . The wound over the m astoid hea led  
and she was d ischarged  with both drums hea led  
and h e a r in g  normal.
(2 ).R .P .B . aged 4 y ea rs ,  was adm itted  on the 3 1 s t .  Dec. 
1930 w ith  a f a i r l y  severe a t t a c k  of s c a r l e t  
f e v e r .  The ra sh  and tem perature l a s t e d  f o r  
fo u r  days. On the  16 th . Jan . he developed 
r ig h t  o ta lg ia  and a tem perature  of 99°.
The fo llow ing  morning he developed pu ru len t 
o to rrhoea  which was t r e a te d  w ith  s p i r i t  e a r  
drops, and on the  25th. Jan. th e re  developed 
redness and oedema over the r i g h t  mastoid 
w ith p ro tru s io n  of the  a u r i c l e .  A W ilde 's  
in c is io n  was done w ith  good r e s u l t s .  The 
oedema subsided  and in  time th e  in c is io n  
hea led  and he was d ischarged  on the  25th.
March w ith  a h ea led  drum and normal h ea r in g .
(3).F.A«S« aged 8 y ea rs ,  was adm itted  w ith s c a r l e t  
fe v e r  on the 16 th . June 1930 and she had a 
h i s to r y  of o to rrh o e a . This e a r  d ischarge  
continued, and on the 18 th . Ju ly  she 
developed oedema and pain  over the mastoid 
p ro cess , w ith  p ro tru s io n  of the  a u r i c l e .
Her tem perature was 100° and pulse  100.
A W ilde 's  in c is io n  was done, pus was found 
under the  periosteum  and necrosed bone. The 
o to lo g i s t  who d id  a r a d ic a l  m astoid o p e ra t io n  
found o s te o m y e l i t i s  of the tem poral bone, a 
new in f e c t io n  superimposed on an old one, and 
the co n d itio n  c lea red  up and she was d ischarged  
on the 1 s t .  Uovember w ithou t o to rrh o ea .
I cons ider  th a t  a n t i s t r e p to c o c c a l  serum, i f  
given a t  the onset of the d is e a se ,  by a m e lio ra t in g  the 
f a u c ia l  and pharyngeal co n d i t io n , i s  of g re a t  h e lp  in  
p rev en tin g  the onset of o t i t i s .  The W ilde 's  in c is io n  
i s  a lso  of value in  the e a r ly  trea tm en t of m a s to id i t i s .
The e a r ly  trea tm en t of acute  o t i t i s  c o n s is ts  
in a p a ra c e n te s is  o f  the tympanic membrane on the  f i r s t  
s ig n  of bu lg ing  of the drumhead, the p ro v is io n  of f re e  
drainage and the trea tm en t of the d ischarge  by a n t i ­
s e p t ic s  co n ta in in g  a lc o h o l .
The tre a tm e n t ,  however, of chronic o to rrhoea
fo llow ing  s c a r l e t  f e v e r  i s  s t i l l  a m a tte r  of d i f f i c u l t y .
One au th o r ,  Baton, (1928) s t a t e s  th a t  "The removal of 
adenoids r e s u l t s  in  an in c re a se d  inc idence of o to rrh o ea" ,
a g a in s t  o t i t i s  media".
Many o to lo g i s t s  b e l iev e  in  the r a d io a l  m astoid 
opera tion  fo r  a l l  cases of chronic e a r  d isc h a rg e . There 
is  no doubt however, th a t  a thorough exam ination of a l l  
s e p t ic  f o c i  p resen t in  the nose, th r o a t  and e a r  should 
be made, and any g ross source of in f e c t io n  removed.
trea tm en t of chronic o to rrhoea  i s  the p o s i t io n  of the 
p e r fo ra t io n  of the tympanic membrane. I f  the p e r fo ra t io n  
is  c e n t r a l l y  p laced and does not extend to  the per ip h e ry  
of the drum, the d ischarge  which i s  due to  a c a ta r r h a l  
inflammation of the  middle e a r  f re q u e n t ly  ( in  95f  of 
cases accord ing  to  Ascherson) c le a r s  up by zinc
io n i s a t i o  The m arginal p e r fo ra t io n s  however, u s u a l ly  
in d ic a te  bone suppuration  and in  a l l  p r o b a b i l i ty  w i l l  
re q u ire  a r a d ic a l  m astoid o p e ra t io n .
Aspects of F a u l ty  n u t r i t i o n "  s t a t e s  th a t  ex p e r im en ta lly  
in  r a t s  one of the most common consequences of f a u l ty  
food d e f i c i e n t  in  Vitamin A i s  pus in  the middle e a r .
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and Bradley s t a t e s  t h a t  "T onsillec tom y has not p ro te c te d
A p r a c t i c a l  p o in t in  the prognosis  and
McCarrison in  a 1 ire on "some s u r g ic a l
The causes g iv in g  r i s e  to  middle e a r  d isease  i n t e r a c t  
w ith one an o th e r ;  they  a re  sq u a lid  poverty  -  w ith i t s  
accompaniment of m a ln u t r i t io n  -  n eg lec ted  c a ta r rh ,  
t o n s i l s  and adenoids, mouth b re a th in g ,  and the a f t e r  
e f f e c t s  of m easles, s c a r l e t  f e v e r  and d ip h th e r ia .  He goes 
on to  say th a t  "My r a t s  do not s u f f e r  from the  th ree  l a s t ;  
but my experience in  these  animals le ad s  me to  b e l iev e  th a t  
the i n s u f f i c i e n t  supply  of Vitamin A b ea ring  foods may 
be re sp o n s ib le  f o r  middle e a r  d isease  in  ch i ld re n  to  an 
ex ten t  much g r e a te r  than i s  g e n e ra l ly  b e l ie v e d ” .
The g enera l h e a l th  of the p a t ie n t  should be 
improved by r e s t ,  to n ic s ,  f re sh  a i r  and s u n l ig h t ,  and an 
adequate supply  of Vitamin A b ea ring  foods.
I  have found a t  t h i s  h o s p i t a l  most of the cases 
of chronic o to rrhoea  c l e a r  up under t h i s  regime w ithout 
op e ra t iv e  measures.
n e p h r i t i s  and l a t e  album inuria  are  ve ry  s e r io u s  
com plications of s c a r l e t  f e v e r .  Although the prognosis  
of s c a r l a t i n a l  n e p h r i t i s  i s  in  most cases good, s t i l l  a 
cons iderab le  number of deaths fron  n e p h r i t i s  and uraemia 
occur as a com plication  o f  s c a r l e t  f e v e r .  Many cases which 
we have diagnosed as chronic  n e p h r i t i s  may be l a t e  
sequelae of the acu te  n e p h r i t i s  which began w ith an 
a t t a c k  of s c a r l e t  f e v e r .
some w r i te r s  s t a t e  th a t  the  s t r e p to c o c c i
a t ta c k  the g lom eru li w hile th e  to x in s  a f f e c t  the tu b u le s .  
The e f f e c t  of serum on t h i s  s e r io u s  com plication  of 
s c a r l e t  f e v e r  should be b e n e f i c i a l .
In  my s e r i e s  of cases 1*28 p er  cen t of the cases which 
had serum developed n e p h r i t i s ,  w hile 3*52 per  cen t 
developed a lbum inuria , whereas in  the  c o n t ro l  cases 
1*96 per cent developed n e p h r i t i s  and 5#81 p er  cent 
developed a lbum inuria .
Dr. Goodall, in  h i s  s t a t i s t i c s  f o r  t h i s  
com plication  during  the period  1895-1914 s t a t e s  th a t
h ig h e r  f ig u r e ,  h i s  percen tage being _ _ f
B e l f a s t  s t a te d  th a t  in  one hundred cases t r e a t e d  w ith  
serum he had no cases of n e p h r i t i s .
a d u l ts  and i s  a ls o  more f re q u e n t  during  the w in te r  
months. The u n c e r t a in ty  of the prognosis  i s  a m a tte r  
of g re a t  im portance, many of the  cases having an 
unexpected f a t a l  te rm in a t io n .  F re q u en tly  an a p p a re n t ly  
mild case of s c a r l e t  f e v e r  develops n e p h r i t i s .
during  the t h i r d  week of the i l l n e s s  and i t  i s  
f r e q u e n t ly  a s s o c ia te d  w ith  enlargement of the c e rv ic a l
4*2 per cen t developed n e p h r i t i s K er/g ives  a much
n e p h r i t i s  i s  more common in c h i ld re n  than in
The m a jo r i ty  of the  cases of n e p h r i t i s  occur
glands# Von P irq u e t  regarded t h i s  occurrence as an 
an a p h y lac tic  phenomenon in  the  t h i r d  week of the  
d ise ase  during  which th e  to x in s  damaged the  re n a l  t is su e #
The use of a l k a l i s  as a p re v e n ta t iv e  measure
to  the  opse t of n e p h r i t i s  was f i r s t  d esc r ib ed  by
M# F is c h e r  in  1911# Dr. Osman of GuyTs H o sp ita l  has
(*Q.
advocated, and Dr# C a r te r  of the  Park H o sp ita l  has 
t e s te d  i t s  value in  the p rev en tio n  of n e p h r i t i s  in  cases 
of s c a r l e t  fever#  He found th a t  by the use of a l k a l i s  
from the onset of the  fe v e r  only *6^ developed n e p h r i t i s ,  
while in  a c o n tro l  s e r i e s  of 316 cases 5*5^ developed 
t h i s  com plica tion .
The o th e r  p re v e n ta t iv e  measures to  t h i s  
com plication  a re  avoidance o f  c h i l l  to  the back which 
undoubtedly lowers the  r e s i s ta n c e  o f  the body and 
allows the to x in s  to  a c t  on the  kidney.
H e p h r i t is  i s  o f ten  ushered  in  by fe v e r ,  vom iting , 
and oedema of the fa c e .  On examination of the u r in e  th e re  
i s  su p p ress io n , blood and albumen a re  found, and e p i t h e l i a l  
c a s ts  a re  p re s e n t .  There i s  always a d im inution  of the 
c h lo r id e s  and the r e a c t io n  i s  u s u a l ly  a c id .  These symptoms 
u s u a l ly  subside w ith in  th re e  weeks and the co n d i t io n  
c le a r s  up e n t i r e l y .  On the o th e r  hand, the case may not 
respond to  t re a tm e n t ,  su p p ress io n  of u r in e  may p e r s i s t
and the  p a t i e n t  may develop uraemia w ith s e r io u s  r e s u l t s .
In  seek ing  a trea tm en t f o r  any com plication  
we n a t u r a l ly  look to  the cause f o r  an in d ic a t io n  of 
the th e ra p e u t ic  course to  adop t. In s e v e ra l  cases where 
s c a r l e t  f e v e r  a n t i to x in  was given a f t e r  the onse t of 
n e p h r i t i s ,  no b e n e f i c ia l  r e s u l t s  occurred  and the u su a l 
l in e s  of trea tm en t such as complete r e s t  in  bed, a bland 
d ie t  w ith p le n ty  of f r u i t  ju ic e s ,  a t t e n t io n  to  the 
bowels by means of s a l in e  a p e r i e n ts ,  and the  use of r a d ia n t  
h ea t  have been adopted.
I f  uraemic symptoms develop I have found th a t
v en esec tio n  has been of g re a t  v a lu e . A high r e c t a l
enema followed by a r e c t a l  s a l in e  which co n ta in s  6$
glucose o f ten  p reven ts  the onset of k e to s is  and su p p lie s
some of the b a sa l  c a lo r ic  requirem ents of the  body.
Lumbar puncture has been found to  be u s e fu l  in  s e v e ra l
cases , the removal of 2 0 c .c .  o r  3 0 c .c .  of f l u i d  in  many
cases a m e lio ra t in g  the c o n d it io n , the f l u i d  in  most
cases being under co n s id erab le  p re s su re .
( l ) .T .Y .  aged 7 y ea rs ,  was adm itted  on 7 th . Feb. w ith a 
m oderately  severe  a t t a c k  of s c a r l e t  fe v e r .
His tem perature  was 100°• The symptoms l a s t e d  
th re e  days and t h e r e a f t e r  the tem perature  
became normal. A f te r  th re e  weeks ap y rex ia  he 
suddenly had a r ig o r  and vomited. His 
tem peratu re  was found to  be 1029 On the  1 s t .  
March blood and albumen were p re se n t  in  the 
u r in e  and th e re  was su p p ress io n . The fo llow ing  
day oedema of the face  was n o tic e d  and h is  
tem perature  remained high  f o r  two days. A 
l i g h t  s a l t  f re e  d ie t  was o rdered , ho t packs
3 s .
and s a l in e  a p e r ie n ts  were given and the 
co n d it io n  c le a re d  up w ith in  th re e  weeks*
(2).M.D* aged 9 y ea rs ,  was adm itted  w ith a mild a t t a c k  
of s o a r l e t  f e v e r  on the  23rd* Oct. 1930*
His tem perature  on admission was normal.
On the  2nd. Uov. he developed earache and 
on the fo llo w in g  day e a r  d ischarge  developed.
On the 6 th . Hov. he had headache, s ick n ess  
and vom iting and the tem perature  suddenly 
rose  to  102°. He had oedema of the  face and 
on examination of the u r in e ,  blood and 
albumen were found to  be p re s e n t .  The 
o rd in a ry  trea tm en t f o r  n e p h r i t i s  was adopted 
but he d id  not r e a c t  to  t h i s ,  and on the 28 th . 
Uov* he developed tw itch in g s  of the f a c i a l  
m uscles, became cyanosed and was semi-comatose. 
V enesection was done and r e c t a l  s a l in e s  with 
glucose given but he remained semi-comatose.
On the 30 th . Hov. lumbar puncture was done,
2 5 c .c . c e re b ro -sp in a l  f l u i d  removed, and the 
fo llo w in g  day he was ab le  to  recogn ise  the 
n u rse .  From t h i s  date  he g ra d u a l ly  improved, 
the u r in e  became normal in  q u a n t i ty ,  and the 
blood and albumen d isappeared . He made a 
complete recovery  and was d ischarged .
From these  oases I  conclude t h a t  v en e sec tio n  i s  
of g re a t  use in  uraem ia, t h a t  lumbar puncture r e l ie v e s  
the c e re b ra l  congestion , consequently  the  headache i s  
d im inished, and th a t  high r e c t a l  enemata fo llow ed by 
r e c t a l  s a l in e  and glucose combine to  e l im in a te  some of 
the po isons , to  d i lu t e  the poisons of uraemia and supply  
some of the  necessa ry  c a lo r ie s  to  the body.
Lymphadenitis i s  a freq u en t com plication  of 
s c a r l e t  f e v e r .  I t  may occur a t  two periods  in  the d ise ase  - 
a t  the onset^and a f t e r  th re e  weeks i l l n e s s .  At the onset
of the  d ise a se  i t  i s  caused by the  a b so rp tio n  of s e p t ic  
m a te r ia l  from the  fauces o r  from the  buccal mucous 
membrane, and the degree of t h i s  involvement depends on 
the  s e v e r i ty  of the  le s io n s  in  the  th r o a t  or mouth and 
consequently  i s  more severe in  s e p t i c  ca ses . A l a t e  
a d e n i t i s  occurs about the  t h i r d  week and^although im portant 
in  i t s e l f ^ i s  a ls o  im portant from the f a c t  t h a t  i t  
f re q u e n t ly  i s  a p recu rso r  of n e p h r i t i s .  In  my s e r i e s  of 
cases e a r ly  a d e n i t i s  was l e s s  f re q u en t among the cases 
which had had a n t i to x in  than  in  those  which had no t had 
i t .  The inflammatory process o c c a s io n a l ly  goes on to  
suppura tion , but more o f ten  i t  subsides  and the glands 
become normal, u n le ss  th e re  i s  a s p e c i f i c  or tu b e rc u la r  
in f e c t io n  p re s e n t .
The presence of en larged  glands th re e  weeks 
a f t e r  a p y re x ia l  i l l n e s s  w ith  so re  th r o a t  should make 
one suspec t th a t  the  case has been one of s c a r l e t  f e v e r  
which has been m issed. Desquamation should be looked 
f o r  and the u r in e  should be examined f o r  albumen and 
c a s t s .  I f  th e re  a re  s igns  th a t  the  gland i s  su p p u ra tin g  
th e re  should be no undue h as te  to  in c is e  i t  u n t i l  
f lu c tu a t io n  i s  p re se n t ,  s ince  e a r ly  in c is io n  very  o f ten  
p r o t r a c t s  the recovery  of the  gland to  normal.
<A/
Rheumatism i s  one of the l e s s  common 
com plica tions of s c a r l e t  f e v e r .  Goodall, in  h is  
s t a t i s t i c a l  survey g ives the  f ig u re  of 1*9 as the 
percen tage  of cases from 1895-1914 which developed t h i s  
com plica tion . In  my s e r i e s  of cases , 1*2§£ developed 
a r t h r i t i s  among those t r e a t e d  w ith  serum, while 2*1£ 
had a r t h r i t i s  among the c o n t ro ls ,  s c a r l a t i n a l  rheumatism 
a f f e c t s  the sm a lle r  j o i n t s ,  c h ie f ly  the w r i s t s  and the 
in te rp h a la n g e a l  j o in t s ,  and in  my ex p erien ce , suppura tion  
i s  ra re  except in  v e ry  s e p t ic  cases .
(1 ) .  M.K. aged 8 y e a rs ,  was adm itted  w ith  a moderate
a t t a c k  of s c a r l e t  f e v e r  on the 5 th . June 1930.
Her tem perature was then 101°, hu t i t  was normal 
on the 7 th .  June. On the 8 th . June however, 
h e r  tem perature  rose to  100°, and on the 9 th .  
i t  was 104°. she had severe pains  in  the 
w r is t s  and in  the  in te rp h a la n g e a l  j o i n t s .  The 
trea tm en t was M is t,  s o d i i  S a l i c ly .  and 3 0 c .c .  
a n t i s t r e p to c o o c a l  serum, and hy the 14 th . June 
h e r  tem perature  was normal and the pain had 
gone from h e r  j o i n t s .
(2 ) .  O .J . aged 6 y ea rs ,  was adm itted  on the 17 th . Hov. 1930
with a mild a t t a c k  of s c a r l e t  f e v e r .  Her 
tem perature was 101° on adm ission , but was normal 
the next day. She made good p rog ress  u n t i l  the 
16th . Dec. when she developed pains  in  the l e f t  
h ip  and h e r  tem perature  rose to  101°. On the  
17th . Dec. she had pa in  in  the r i g h t  th ig h .
L in . Methyl S a l i c y l .  was ordered  and by the 23rd« 
Dec. the pa in  had gone and h e r  tem perature  was 
normal. On the 9 th . Jan . 1931 she developed pain 
in  h e r  l e f t  sh o u ld e r . M is t, s o d i i  s a l i c y l .  and 
L in . Methyl S a l i c y l .  were ordered  and by the 
13 th . Jan. the  pains had q u ite  gone.
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S c a r l a t i n a l  rheumatism almost always ends 
favourab ly  w ith in  a few days a f t e r  which the sw e llin g  
of the jo in t s  su b s id e s .  Any or a l l  j o in t s  may become 
a f f e c te d  by pain  and sw e ll in g .  Many cases of 
t o r t i c o l l i s  o ccu rr ing  d u r in g  s c a r l e t  f e v e r  are  caused 
by an in f e c t io n  of the  jo in t s  of the c e rv ic a l  v e r t i b r a e .
Despite the  absence of h e a r t  involvement the 
cases of s c a r l a t i n a l  rheumatism bear a s t ro n g  resemblance 
to  the type of acute  rheumatism seen in  t h i s  country .
Suppuration in  jo in t s  may be due to  an o rd in a ry  
s y n o v i t is  going on to  suppura tion  or from embolism during  
a sep ticaem ia .
S c a r le t  f e v e r  may and does cause e n d o c a rd i t is  
and p e r i c a r d i t i s .  The ca rd iac  com plications r a r e ly  lead  
to  the sudden and dram atic  f a t a l i t i e s  which occur from 
time to  time in  cases of d ip h th e r ia  from involvement 
of the neuro m uscular mechanism.
Cases however, of sudden death  do occur. I 
r e c o l l e c t  one case of a c h i ld  who was convalescent from 
s c a r l e t  f e v e r .  She had had a l i b e r a l  te a  when she 
suddenly became r e s t l e s s  and p a l l i d ,  then became cyanosed 
and d ied  before  medical a id  a r r iv e d .
The e a r ly  toxaemia in  s c a r l e t  f e v e r  f r e q u e n t ly  
leads  to  a m yocard itis  w ith  d i l a t a t i o n  of the ca rd iac  
chambers and r e s u l t s  in  a r e l a t i v e  incompetence of the
u .
v a lv e s ,  so th a t  a m i t r a l  s y s t o l i c  murmur i s  commonly 
heard  in  the e a r ly  s ta g e s  of the  i l l n e s s .  This u s u a l ly  
d isappears  however, when the- p y re x ia l  period  i s  over.
By means of a n t i s t r e p to c o c c a l  serum we are  ah le  
to  dim inish  the toxaemia and so le s s e n  the frequency of 
t h i s  m y o c a rd it is .  I  f in d  from the  records  th a t  *32/t of 
the cases t r e a t e d  w ith  serum developed a s y s t o l i c  m i t r a l  
murmur, whereas •38^ of the c o n tro l  cases had t h i s  murmur 
of r e l a t i v e  incompetence.
Although we cannot a t t r i b u t e  every m i t r a l  
s y s t o l i c  murmur to  the presence o f  e n d o c a rd i t i s ,  we have 
to  conclude, i f  the  murmur p e r s i s t s  f o r  some time unchanged, 
o r  i f  a p r e s y s to l i c  murmur develops th a t  e n d o c a rd i t is  i s  
p rese n t as a r e s u l t  of s c a r l e t  f e v e r  and th a t  permanent 
damage has been done to  the v a lv e s .
P e r i c a r d i t i s  occurs from time to  tim e, and in  
cases of la rg e  p e r i c a r d ia l  e f fu s io n  w ith ca rd iac  d i s t r e s s  
the a d v i s a b i l i t y  of puncture and removal of some o f  the 
p e r i c a r d ia l  f lu id  must be cons idered .
(1 ) .  D.P. aged 9 y e a rs ,  was adm itted  on the 19th . A p ri l  
1930 w ith  s c a r l e t  f e v e r .  She developed pain 
in  the w r is ts  and th ig h s  on the 24 th . A p r i l .
On the  27th . A p ri l  she developed pain over the 
praecordium and a d e f in i t e  f r i c t i o n  rub was 
heard  over an a rea  of 2 inches below the l e f t  
n ip p le ,  due to  p e r i c a r d i t i s .  On the 29th.
A p r i l  the  p ra e c o rd ia l  pain was l e s s  but the 
d u lln e ss  had in c re ase d . These s igns  and 
symptoms g ra d u a l ly  dim inished with o rd in a ry  
trea tm en t and she was d ischarged  f i t  on the  
2nd. June.
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(2)* G.S. aged 7 y ea rs ,  was adm itted  with a m oderately
severe a t ta c k  of s c a r l e t  fe v e r  on the  26th ,
Bov, 1930. She was given 20c .c . a n t i s t r e p ­
to co cca l serum on the 27th. Bov, She 
developed c e rv ic a l  a d e n i t i s  on the 29th . Bov. 
and h e r  tem perature remained e le v a te d .  On 
the 3rd. Dec. she complained of pain  in  the 
r ig h t  w r i s t ,  in  the knees and in  the an k le s .  
There was sw e llin g  of the a f f e c te d  jo in t s  and 
pain on movement, and on the 6 th . Dec. a 
s y s t o l i c  m i t r a l  murmur was p re se n t .  The 
pulse was rap id  - 108 per  minute -  but of 
good te n s io n .  With r e s t  and trea tm en t of 
M ist. S o d ii  s a l i c y l .  the murmur was le s s  
marked by the 28th . Dec. and h e r  p rogress  
continued favourab ly . On the 13th . Jan. the 
murmur disappeared  and the remainder of h e r  
convalescence was u n ev e n tfu l .
(3 ) .  W.O. aged 8 y ea rs ,  was adm itted  on the 22nd, Jan.
1930 with s c a r l e t  f e v e r .  On the 24th . Jan. 
he developed a s y s t o l i c  a p ic a l  murmur. His 
tem perature remained a t  102° and on the  30th . 
Jan. he was given 20c .c . a n t i s t r e p to c o c c a l  
serum. His tem perature subsided but the murmur 
p e r s i s te d  and he was d ischarged  w ith a s y s t o l i c  
murmur f u l l y  compensated.
Rhinorrhoea i s  one of the com plications of 
s c a r l e t  f e v e r  which deserves more a t t e n t io n .  Basal 
d isch arg es  a re  f re q u e n t ly  the cause o f  re tu rn  ca ses .
I t  has been my experience th a t  most of the ou tbreaks of 
f a u c i a l  and la ry n g e a l  d ip h th e r ia  in  s c a r l e t  f e v e r  wards 
a re  due to  cases of  rh ino rrhoea  which harbour the  
d ip h th e r ia  b a c i l l u s .  Such cases spread the in f e c t io n  
of d ip h th e r ia  by d ro p le t  in f e c t io n ,  and cause an o u t­
break  of d ip h th e r ia  among the  s u sc e p t ib le  p a t i e n t s  in 
the  ward.
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The n a sa l  d ischarge  may c o n s is t  of mucus, 
he m uco-purulent, or san io u s . The n o s t r i l s  become 
e x c o r ia te d ,  an o ffen s iv e  d isc h a rg e , o f ten  bloody, 
t r i c k l e s  over the l i p s  and face  causing  i r r i t a t i o n  and 
im petig inous so res  to  develop on the face#
C arefu l exam ination of the sep ta  narium in  
these  cases f r e q u e n t ly  shows the presence Of a membrane, 
and b a c te r io lo g ic a l  examination of the n a s a l  d ischarge  
dem onstrates the presence of d ip h th e r ia  b a c i l l i*
The trea tm en t by a n t i to x in  in v a r ia b ly  c le a r s  up the 
co n d itio n  and the case ought to  be i s o l a t e d  to  preven t 
f u r th e r  spread  of the d ip h th e r ia  b a c i l l i .
Relapse of s c a r l e t  f e v e r  as a com plica tion  i s  
no t very  common. Goodall s t a t e s  th a t  i t  re c u r re d  in 
•8^ of h i s  ca ses .  I t  i s  no t such a f re q u en t occurrence 
in  s c a r l e t  f e v e r  as in  typhoid o r  in  the k indred  
a f f e c t io n  due to  s t r e p to c o c c i  e r y s ip e la s ,  in  which 
d e sp ite  the use of serum, r e la p se s  are common. In  my 
s e r i e s  of cases t r e a te d  with serum, •32/" developed a 
re la p se  while in the co n tro l  cases Z*lc/c developed th i s  
com plica tion .
G enera lly , in  re la p se  of s c a r l e t  f e v e r  we 
f in d  in d iv id u a l  symptoms l e s s  w ell marked than  in  the 
prim ary a t t a c k ,  bu t t h i s  i s  no t always the case .
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Some of these  oases may te rm in a te  f a t a l l y  w ith 
pneumonia or w ith  n e p h r i t i s  even when the prim ary 
a t t a c k  was m ild .
The q u es tio n  of e r r o r  in  the o r ig in a l  
d iag n o s is  must have a t t e n t i o n ,  hu t d isc o u n tin g  th e se  
d isc re p a n c ie s  th e re  a re  undoubtedly  many cases of re la p se  
of s c a r l e t  f e v e r .
Relapses may be caused by an in f e c t io n  by 
an o th e r  member of the s t r e p to c o c c a l  group to  t h a t  of the  
o r ig in a l  in f e c t io n ,  as i t  has r e c e n t ly  been shown th a t  
th e re  a re  fo u r  groups of haem olytic  s t r e p to c o c c i  which 
cause s c a r l e t  f e v e r .
(1 ) .  P.de P. aged 8 years ,w as adm itted  on the 12 th . Ju ly
1930 w ith  s c a r l e t  f e v e r .  She had a g en e ra l
pu n c ta te  erythema, f a u c i a l  i n j e c t i o n  and a 
tem pera tu re  o f  101°, and w ith in  seven days 
she desquamated. On the 24 th . Aug. 1930 
she developed a tem pera tu re  of 103*40, had 
severe  f a u c i a l  symptoms and a g en e ra l  
punc ta te  erythema. This was diagnosed as  a 
re la p se  of s c a r l e t  f e v e r  from which she made 
an u n ev en tfu l  recovery .
(2 ) .  H.M. aged 9 y e a rs ,  was adm itted  on the  17 th . S ep t.
1930 s u f f e r in g  from a so re  t h r o a t .  She had
a tem perature  of 99°and a gen e ra l puncta te  
erythema, and the  fauces were in je c t e d .
This erythema faded a f t e r  24 hours , and 
desquamation was p re se n t  on the  5 th .  day.
On the  12th . day she developed a tem pera tu re  
of 101° and a so re  t h r o a t .  When examined 
she had a b r ig h t  gen e ra l puncta te  erythema 
and f a u c i a l  i n j e c t io n .  This subsided  w ith in  
fo u r  days and she made a complete reco v ery .
A c> .
Pyogenic in fe c t io n s  of the sk in  such as b o i l s ,  
f u ru n c u lo s is  and paronychia occur from time to  time 
during  convalescence, such com plications are probably 
due to  le ssen e d  re s is ta n c e  on the p a r t  of the 
d e b i l i t a t e d  p a t i e n t  and a lso  to  the exposure of the new 
s k in  a f t e r  desquamation.
Pulmonary com plications in  s c a r l e t  fev e r  are
more common in  s e p t ic  cases than in  mild cases and
u s u a l ly  c o n s is t  of broncho-pneumonia. The prognosis
depends on the  s t re n g th  of the h e a r t  as i t  does in
p rim ary  pneumonia. In one case which I s h a l l  record
a n t i s t r e p t o c o c c a l  serum was b e n e f ic ia l  in  the trea tm ent.
G.G. aged 4 y ea rs ,  was adm itted with s c a r le t  fev e r  on the 
14 th . Ju ly  1930. She a lso  had pain in  the 
l e f t  s ide  of the abdomen. Her temperature 
was 103°, pulse 120 and re sp ira t io n s  38. On 
the  18th . Ju ly  she had severe cough and 
dyspnoea du llness  and bronchial b rea th ing  over 
the  l e f t  base behind. On the 19th. Ju ly  20c.c . 
a n t i s t r e p to c o c c a l  serum was given, and on the 
20th . the r e s p i r a to ry  d i s t r e s s  was lessened  
and h e r  temperature was 101°. On the 22nd. Ju ly  
h e r  tem perature was normal and she made a 
complete recovery.
P le u r is y  and empyema occur from time to time.
G a s t ro in te s t in a l  complications are ra re  in  
s c a r l e t  f e v e r .  Cases of s trep to co cca l p e r i to n i t i s  
o c c u rr in g  du ring  the course of s c a r le t  fever  have been 
r e p o r te d .  One case reported  in the M.A.B. annual rep o rt
A / .
1925 by Dr. I n k s te r ,  d e sc r ib e s  the occurrence of a 
s t r e p to c o c c a l  p e r i t o n i t i s  which she concluded, on 
account of the absence of fo c a l  in f e c t io n  to  have been 
a s p e c i f i c  m a n ife s ta t io n  of the s c a r l a t i n a l  organism*
A case in  my s e r i e s  however, had symptoms of
severe c o l i t i s  w ith  blood and mucus in  the s to o l s ,  which
occurred  on the fo u r th  week of i l l n e s s .
L«P« aged 7 y ea rs ,  was adm itted  w ith a m odera tely  severe
a t t a c k  of s c a r l e t  f e v e r  on the 2 1 s t* .A p r i l  1930. 
On the 27th* Kay he developed a tem perature of 
102° w ith symptoms of d ia r rh o e a ,  and blood and 
mucus in  the s to o ls*  He had a re m it te n t  
tem perature  f o r  seventeen days. The l in e  of 
t rea tm en t followed was 3 0 c .c .  a n t i s t r e p to c o c c a l  
serum, g ly c e r in e  enemas and p i t u i t a r y  e x t r a c t .  
The b a c te r io lo g ic a l  r e p o r t  on the u r in e  and 
faec es  was nega tive  f o r  s trep to co ccu s  
haem olyticus and f o r  the c o l i  typhoid  group.
Henoch, in  h i s  l e c tu r e s  on in f e c t io u s  d iseases  
s t a t e s  t h a t  profuse d ia rrh o e a  o c c a s io n a l ly  s e t s  in  a t  
the  commencement of the d isease  in  m alignant oases , so 
suddenly  and s e v e re ly  t h a t  i t  induces a s t a t e  of co llapse  
resem bling  c h o le ra .
Jaundice occurs from time to  time in  s c a r l e t  
f e v e r .  I t  i s  no t of grave s ig n i f ic a n c e  and i s  u s u a l ly  
caused by c a ta r r h  of the b i l e  ducts or by a mild 
i n t e r s t i t i a l  h e p a t i t i s .
P.G. aged 4 y e a rs ,  was adm itted  with s c a r l e t  fe v e r  on the 
29 th . Oct. 1930. He was given 3 0 c .c .  a n t i ­
s t r e p to c o c c a l  serum. He vomited one evening 
and on the fo llow ing  day he had s igns  of 
jaundice w ith  b i l e  in  the u r in e .  This 
c le a re d  up w ith in  t h i r t e e n  days.
D iseases of the blood are ra re  as com plications 
of s c a r l e t  f e v e r .  Anaemia i s  freq u en t hovever, a f t e r  
such com plica tions  as n e p h r i t i s  but improves under 
a p p ro p r ia te  t rea tm en t w ith  i ro n ,  s e v e ra l  cases of 
purpura fulm inans have been rep o rted  from time to  tim e, 
and one case i s  of i n t e r e s t  which developed t h i s  d isease  
d u r in g  h e r  convalescence from s c a r l e t  f e v e r  a t  t h i s  
h o s p i t a l .
J .V .3 .  aged 8 y e a rs ,  was adm itted  on the 7 th . June 1930 
w ith  s c a r l e t  f e v e r  and had an uneven tfu l 
i l l n e s s  w ith  the exception  of the development 
of b i l a t e r a l  c e rv ic a l  a d e n i t i s  on the 23rd. 
June. On the  27th. June she developed 
p e tec h ia e  on the bu ttocks and a severe 
haemorrhage from the vag ina . On the  28th. 
th e re  was ex ten s iv e  haemorrhage in to  the 
r i g h t  th ig h  and l e f t  knee and ex tensive  
ecchymosis of the  r ig h t  upper e y e l id .  These 
e x t ra v a s a t io n s  of the blood became so tense  
t h a t  b l i s t e r s  and bullae developed on the 
s u r fa c e .  Despite trea tm en t with serum and 
calcium  s a l t s  she died on the 30th . June.
At th e  au topsy  a genera l anaemia and b lanching 
of the  h e a r t ,  l i v e r  and sp leen  was found.
J .  D. R o lle s to n  and M c.C ririck  re p o r t  a s im i la r  
case i n j i h e  B r i t i s h  Jo u rn a l of C h ild ren1 s D iseases 1910.
( ? v .
Henoch who f i r s t  d e sc r ib ed  the d isease  as "purpura
fu lm inans" c o l le c te d  s e v e ra l  cases , and he concludes h is
4 ^ .
l e c tu r e  by s t a t i n g  th a t  "How the haemorrhagic d ia th e s i s  
comes to  a r i s e  a f t e r  s c a r l e t  f e v e r  we do not know*
Perhaps i t  i s  owing to  the  occurrence of m olecular changes 
in  the  w a lls  of th e  sm all v e s s e ls  producing a l i a b i l i t y  
to  r u p tu re " .
Prom these  ob se rv a tio n s  I cons ider  th a t  s c a r l e t  
f e v e r  i s  s t i l l  a d ise ase  w ith which $he p u b lic  h e a l th  
a u t h o r i t i e s  have to  d e a l .  True i t  i s ,  t h a t  the case 
m o r ta l i ty  has d im inished and th a t  the m a jo r i ty  of the 
cases a re  of a much m ilder  type than  th a t  which p rev a i led  
te n  or  tw enty  y ea rs  ago, s t i l l  what guarantee has the 
community t h a t  a severe  epidemic of s e p t ic  o r  to x ic  
s c a r l e t  f e v e r  may not occur which w i l l  ta x  the resources  
of any p u b l ic  h e a l th  a u th o r i ty .
The u t i l i t y  of the i s o l a t i o n  h o s p i t a l  in  the 
p rev en t io n  and in  the  trea tm en t of com plications i s  w ell 
known. In a d d i t io n  they  can become c en tre s  of re sea rch  
in to  i n f e c t io u s  d is e a se s  and o th e r  d ise ase s  of childhood.
I have s t r e s s e d  the  importance of the e a f ly  
d ia g n o s is  of s c a r l e t  f e v e r  and the use of the S chu ltz  
C harlton  r e a c t io n  in  the  d o u b tfu l  exanthemata, and the 
va lue  o f  the Dick t e s t  in  the reco g n it io n  of su s c e p t ib le  
in d iv i d u a l s •
The serum trea tm en t of s c a r l e t  f e v e r  has not 
met w ith  the  g re a t  success which follow ed the use of 
a n t i d i p h t h e r i t i c  serum in  d ip h th e r ia ,  seruin.however,
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has a d e f in i t e  place in  the th e ra p e u t ic s  of the  d is e a se ,  
and i f  g iven a t  the  onset in  severe ca ses ,  i t  causes an 
immediate f a l l  of tem pera tu re , i t  d im inishes the toxaemia 
and causes the  rash  to  fade a t  an e a r ly  d a te .
The s e v e r i ty  and the number of the com plications 
a re  le s se n e d  by the e a r ly  a d m in is t ra t io n  of serum in  
severe  oases .
The tre a tm en t of the com plications when th e y  
have a r i s e n  i s  no t a f f e c te d  by the a d m in is t ra t io n  of 
serum, s in c e  the  s tre p to c o c c i ,  f i r s t  cause toxaemia which 
damages the  t i s s u e s  and when the damage has occurred  
the an t ise ru m  i s  of v e ry  l i t t l e  a v a i l .
vr-
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APFEflDIX
A. The s c h u l tz -C h a r l to n  T es t ,
The reag en t f o r  t h i s  t e s t  c o n s is ts  of s c a r l e t  f e v e r  
a n t i to x in ,a n d  th a t  used in  the  cases quoted was made 
a t  th e  Belmont L ab o ra to r ie s  of the London County 
Council- The serum i s  in je c te d  in tra d e rm a lly  in to  
an a re a  of the  erythema, and the amount in je c te d  
c o n s is t s  of *2 c .c .  A p o s i t iv e  r e s u l t  i s  denoted by 
the  b lanch ing  of the ra sh ,  and occurs w ith in  8 to  24 
hours a f t e r  the in j e c t io n .
B- The Dick T es t .
This t e s t  f o r  s u s c e p t i b i l i t y  to s c a r l e t  f e v e r  c o n s is ts  
in  the  in trad e rm al in je c t io n  of »2 c -c .  of s c a r l e t  
f e v e r  to x in ,  and the s i t e  s e le c te d  i s  u s u a l ly  the 
f l e x o r  a s p e c t  of the  l e f t  forearm. *2 c -c .  of heated  
to x in  i s  in je c te d  in to  the sk in  in  the same reg ion  of 
the r i g h t  forearm  as a c o n t ro l .  The r e s u l t s  are  read 
the fo l lo w in g  day, and c o n s is t  of p o s i t iv e  and nega tive  
r e a c t io n .  The s u s c e p t ib le  p a t ie n t s  show a red f lu s h  a t  
the  s i t e  o f  the  in j e c t io n  l a s t i n g  some days. Those who 
a re  immune show no r e a c t io n .  P a t ie n ts  who give a 
r e a c t io n  w ith  the  hea ted  to x in  are  considered  to  be 
immune u n le s s  the r e a c t io n  with the unheated to x in  i s  
much g r e a t e r  than  w ith  the  heated  to x in .
C* The in tra m u sc u la r  i n j e c t io n  of serum.
The sk in  over the l a t e r a l  a sp ec t of the th ig h  i s  
th o rough ly  d is in fe c te d  and cleansed  with s p i r i t ,  then  
t i n c t u r e  of iod ine  i s  a p p l ie d .  The serum i s  in je c te d  
deep ly  in to  the  muscles of the  th ig h .
O* Temperature c h a r t s .
1 - 5  To show the  e f f e c t  of serum oh tem perature and
pulse in  s c a r l e t  f e v e r .
6 - 8  Cases of o t i t i s  media showing e f f e c t  of
p a ra c e n te s is  and Wildes in c is io n .
9 - 1 0  S c a r l e t  f e v e r  w ith  acu te  n e p h r i t i s  and uraem ia.
11 S c a r l e t  f e v e r  w ith  acu te  rheumatism t r e a te d
w ith  a n t i - s t r e p t c o c c a l  serum.
12 S c a r l e t  f e v e r  com plicated by rheumatism and
p e r i c a r d i t i s .
( c o n td . )
13 s c a r l e t  f e v e r  com plicated by acu te  rheumatism
and e n d o c a rd i t i s ,  t r e a te d  w ith  a n t i - s t r e p to c o c c a l  
serum.
14 s c a r l e t  f e v e r  com plicated by t r a n s i e n t  to x ic
m y o c a rd it is ,  t r e a t e d  w ith  a n t i - s t r e p to c o c c a l  
serum.
15 & 16 s c a r l e t  f e v e r  w ith  r e la p s e s .
17 s c a r l e t  f e v e r  w ith pneumonia, t r e a te d  w ith
a n t i - s t r e p to c o c c a l  serum.
18 s c a r l e t  f e v e r  com plicated by c o l i t i s ,  t r e a te d
w ith  serum.
19 s c a r l e t  f e v e r  -  com plication  purpura fulm inans.
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